This paper deals with the detailed design and analysis of a heat exchanger network. Due to the importance of heat exchanger in chemical and petrochemical industries, analysis of heat exchanger network and heat transfer calculation is preceded. The research aimed at calculating the hot fluid outlet temperature, cold fluid outlet temperature, heat transfer rate and effectiveness at varying hot and cold fluid inlet temperatures using, log mean temperature difference (LMTD) and effectiveness-number of transfer units (ε-NTU) method. The obtained result illustrates how heat transfer rate and effectiveness increases or decreases at varying hot and cold fluid inlet temperatures. The result obtained from both LMTD and å-NTU method gives statistically significant values. The objective of this paper is to find out the optimal temperature at which heat transfer rate and effectiveness are maximum.
INTRODUCTION
A heat exchanger is a device in which energy is transferred from one fluid to another across a solid surface. Exchanger analysis and design therefore involve both convection and conduction. Two impor tant problems in heat exchanger analysis are 1 rating existing heat exchangers and (ii) sizing heat exchangers for a particular application. Rating involves determination of the rate of heat transfer, the change in temperature of the two fluids and the pressure drop across the heat exchanger. Sizing involves selection of a specific heat exchanger from those currently available or determining the dimensions for the design of a new heat exchanger, given the required rate of heat transfer and allowable pressure drop.
The LMTD method can be readily used when the inlet and outlet temperatures of both the hot and cold fluids are known. When the outlet temperatures are not known, the LMTD can only be used in an iterative scheme. In this case the effectiveness-NTU method can be used to simplify the analysis. The choice of heat exchanger type directly affects the process performance and also influences plant size, plant layout, length of pipe runs and the strength and size of supporting structures.
Heat exchangers may be classified according to their flow arrangement. Counter current heat exchangers are most efficient because they allow the highest log mean temperature difference between the hot and cold streams. In a cross-flow heat exchanger, the fluids travel roughly perpendicular to one another through the exchanger. For efficiency, heat exchangers are designed to maximize the surface area of the wall between the two fluids, while minimizing resistance to fluid flow through the exchanger. The exchanger's performance can also be affected by the addition of fins or corrugations in one or both directions, which increase surface area and may channel fluid flow or induce turbulence.
Fouling occurs when a fluid goes through the heat exchanger, and the impurities in the fluid precipitate onto the surface of the tubes. Precipitation of these impurities can be caused by: Frequent use of the heat exchanger, not cleaning the heat exchanger regularly, reducing the velocity of the fluids moving through the heat exchanger and over-sizing of the heat exchanger. Effects of fouling are more abundant in the cold tubes of the heat exchanger than in the hot tubes. This is because impurities are less likely to be dissolved in a cold fluid. This is because, for most substances, solubility increases as temperature increases. A notable exception is hard water where the opposite is true. Fouling reduces the cross sectional area for heat to be transferred and causes an increase in the resistance to heat transfer across the heat exchanger. The most commonly used type of heat exchanger is the shell-and tube heat exchanger, the optimal design of which is the main objective of this study.
Shell-and-tube heat exchangers are probably the most common type of heat exchangers applicable for a wide range of operating temperatures and pressures. They have larger ratios of heat transfer surface to volume than double-pipe heat exchangers, and they are easy to manufacture in a large variety of sizes and flow configurations. Their construction facilitates disassembly for periodic maintenance and cleaning. Shell-and-tube heat exchangers find widespread in chemical process industries, in conventional and nuclear power stations, steam generators, etc. This widespread use can be justified by its versatility, robustness and reliability. Despite the technological advances of other exchanger types (e.g., plate-andframe, spiral, lamella, etc.), shell-and-tube heat exchangers will maintain a central position in industrial activities in the next years. Due to the important role of shell-and-tube heat exchangers, a considerable number of papers have been devoted to the design optimization problem. The design of a heat exchanger involves the selection/ sizing of its main mechanical components to fulfil a desired service. 
RESULTS AND DISCUSSION
The outlet temperature of both hot and cold fluid, heat transfer rate and effectiveness have been find out by both LMTD and effectiveness-NTU method at varying hot and cold fluid inlet temperatures. The obtained results by both the method give significant values.
CONCLUSION
In this paper the LMTD and effectiveness-NTU method have been proposed for the design and analysis of a heat exchanger network. The result obtained from both the LMTD and effectiveness-NTU method gives statistically significant values. The obtained result suggests that on increasing the hot fluid inlet temperature, while keeping the cold fluid inlet temperature constant, heat transfer rate increases, and on increasing the cold fluid inlet temperature while keeping the hot fluid inlet temperature constant, heat transfer rate decreases. The result of the study ends up with the final conclusion that the effectiveness of the heat exchanger depends on the difference in temperature of both the hot and cold fluid, as the difference in temperature of both the fluids increases the effectiveness of the heat exchanger decreases, and as the difference in temperature of both the fluids decreases the effectiveness of the heat exchanger increases. 
